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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound 
comprising a specific stilbene derivative, having excellent 
compatibility with a binder resin, useful as a charge transporting 
agent for electrophotographic photoreceptor. 
SOLUTION: This compound is shown by formula I [R1 to R6 are 
each a (substituted) alkyl or the like; (a) to (d) are each 0-5; and 
(e) and (f) are each 0-4] such as a compound of formula II. The 
compound of formula I is obtained by reacting a formylated 
derivative of triphenylamine with a bisphosphoric ester derivative in 
an anhydrous solvent (e.g. diethyl ether) in the presence of a base 
(e.g. sodium methoxide) at -10 to 25° C for 3-12 hours. The 
amount of the base used is 2-2.5 times as much as the molar 
amount of the bisphosphoric ester derivative and the amount of 
the formyl derivative of triphenylamine is preferably 1.95-2.05 
times. The formyl derivative of triphenylamine is obtained by 
reacting a 3-aminobenzonitrile derivative with an iodobenzene 
derivative to give a triphenylamine derivative and reducing the 
nitrile of a cyano derivative of the compound into an aldehyde. 
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* 30 



[0 0 7 2] 
[ft 2 5] 




[0 0 7 3] 
[0 0 7 4] 
[ft 2 6] 



(CG2) 

(cg3) ^ju>mw 




(CG3) 

[0 0 7 5] <5£(f. RSl*J:tfRS2ttH|— Sfcttftft 

(CG4) H7,7vmn 

[0 0 7 6] 
[ft2 7] 

( CG4) 



[0 0 7 7] (3£<K Cpl *5*tJCCp2 ttR— ^[0 0 7 8] 
S^oT^^y^-aaSr^L, Qte^iS : * [ft2 8] 



(CH=CH feR 93 



(Q-1) 



[0 0 7 9] (iS*, Rg3tt*^®^, 7)V*)Vm, 7 

teO Sfcttl Sr^T. ) 
[0 0 8 0] 
[ft 2 9 ] 
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(24) 

45 46 
O [0 0 8 3] (jS^K R&\$*mW-T, X^g. i7U 

(Q-2) [0 0 8 4] 

[£ 3 l ] 




(Q-7) 



[0 0 8 6] 



[0 0 8 1] (jS-K R8**«ktfR85ttR|— SfcttR* [£3 2] 

7Kt"o ) 

[0 0 8 2] 
[£3 0] 



(Q-5) 




(Q-8) 



[0 0 8 7] (5£4>, R§ 7 , Rg8fejc^Rg9«|^-Sfc 

(CG5) 5?^^htfPPhTn 
[0 0 8 8] 
[£3 3] 

(COS) 

[0 0 8 9] (it*, RglO i5<fctfRgH tJ |^_^ fett 
S?Sot, tK^JS^. TJV^Jim. 7 JP3*->S*fctt 
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(25) 

47 48 

»&ot, Tumm^. 7;u*;us*fctt7 , u-;us** * [0090] 

-T. ) Ut3 4] 

(CG6) «l^«^*7^n->7->JB» * 

R9 14 




R gie 



(CG6) 

[0 0 9 1] (5£ + , R814 , R gl5 , R gl6 S&tfR J«(CG7) ^JS^"7^P->7^>M» 

gn \tm— i&BS&ot, #3(sk^, 7;u^;p«, t [0092] 

Ft" 18 




R8 20 



( CG7) 

[0 0 9 3] (sS*. Rgl8 , Rgl9 , R820 js.fcytR Ub3 6] 

g2i ttH-sfcjaaaoT, tkjwstp, 7)v*)vm. t 

V4it. ) 

(CG8) Xi7T^-f>«i|6f 

[0 0 9 4] so 



ftffi 2000-21 9660 (P2000-2 1 9660A) 



(26) 



49 



(CG8) 

[0 0 9 5] (5£<K R8 22 *5*J;UCRg23 a^— 

U&oT. 7;p+;v*, 7;m 

ADy>if?it. ) 

(CG9) HJXT'/im 
[0 0 9 6] 
[ft 3 7 ] 

.3 




10 
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[0 0 9 9] Rg24 i3j;^Rg25 JJR|— 

(CG11)7XU="7AW* 
[0 10 0] 




(CG9) 



(CG11) 

[0 10 1] « + . RS 26 43=ktfRg27 
T. ) 

(CG12)->7^>»|Bt 
[0 10 2] 
[ft4 0] 



[0 0 9 7] (^4", C p3 , C p4 p5 
— *fcttSttoT, *7^7-«S^*t. ) (CG10) 

[0 0 9 8] 
[flS3 8] 




(CG10) 




(CG12) 

[0 10 3] (5£>K Rg28 fcJ;tfRg29 (£13— gfctt 

iftot, jJcshr^. 7;p*;v*. 7;m+-^**fctt 

ADy>IfSjSU, Rg30 i3«fctJCRg31 KH-Sfctt 

-r. ) 




fctt*«tft©7;p+;P3ltt, i&m®. i ~ 6 07;ws 

fciWAT, *t/*-)V* 5^>;k h*f 

[0 104] y^DTMiVaiLTH W^kf^n 
7Dtr;k v^aT^k ^no^k j^n-v* 
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(27) 



51 

LTtt, Mii!£P]&&S#&tf 7;U# /-OPS 

[oio5] mmm^&iihTu, ^jx«?x-;k -7 

2H—f=*VLUk K5!/U;k MJ7 v /UJK 



10 



RB 32 



5^ 

[0106] ±tB*{C«^LT ; foJ;^B^S<tLT«> 

nxt)J;t,^;p^^->;^ ->77S, K*»ci~6 0 
7;p+;ua. &5H&1 ~6<D7;i/n=*>'a, 7U-;ua 

tf<=>n3« Cp' . Cp2 , Cp3 . Cp4 iiitfCp 

3£(cp-i)~(cp-io Kjs-r**»»Kf6na. 

[0 10 7] 

Mb4 i] 



(Cp-1) 




(Cp-2) 




H 



(Cp-3) (.pgasj 




Rg33 



(Cp-4) 




(Cp-5) 




(Cp-6) 



[0 10 8] 



Ut4 2] 



53 




[0109] Rg 32 it. tiling 

yy^jim, 7n77MJH, ^-y-^-r )vm, 7 

«£^-r„ insroau. ADy>gf, b&»£#l 

*;HP-;PX, ^jJ^^S^oB&S^LT^T 
[0 110] R833 tt , ^>1f>ltii^LT^fK 

[0111] Rg36 t;p^;p*. 7^;u*;u*, 7 
ra«tt«jfta**rbTt)j:^. Rg37 2«rom^ 

G£ (Cp-1) ~ (Cp-1 1) * (75 2 ^>C0Sm®^ i: <!: fclClSm 
[0 112] Rg38 7K*S^« T)V*)Vm, 75/ 

iH«tt«»**WUT^T%)«i:^. Rg39 14, 
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(28) 

54 




[0 113] 7J^-Mtbt», 0«x.«h:x;k 7 
U;i/, 2-^7 L -;k l-/fJl/7U 

6 (DTJlstr-Jl&tf&tfbtlZ. HfifeRg33 ItiJl^T, 

30 fitLKt ^U^, X^|/>, HJ^Ix 

>, r h 5 / f 1/ >^Ok^S 1 ~ 4 ©7J^ >i*i 

[0 114] ±|ERg33 i^>-t£>S r)j£ 
«$n5^S»»iLTtt, «^«^-7^U>». 7> 
h7t>l, 7it>M/>l, fcfW>». i"J-fc> 
St, ^7*-fe tfSn*. SfcRg33 tr*3^ 

K&B&SC^ffli: Ltd ^JX-^JilB^^ 1 ~ 4 ©7 
[0 115] £fcRg33 t*3^T, ^>1f>S<i:iBS-&b 

^>V75cjk ^>yft7i-ik -r>Hu;i/, 1 
H--r>h*u;i/, '<> , ;m , /'j*, ^> > /f7 i /u 
;k ih — f>yKU;k "OV-rsa^/U;!', ^n* 
-;k ^pv-;k -fv7Pv-;i/, -fv 
+;u-;k ->wj-;k 7^7-/-jk tty-u 
;k +;+tuzjk ^>'/7 7-jp, ijjwv/v 

;k +-^>x-;k 7 £ U 7it>hU-7z 
so ;k 7ity-JK 7i;+D-7rjk ^7>Hk-;i, 
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[0 1 16] ±IBRg33 f<>-v>mt 

;k ?u;k tfau;i/, ^trVJJk -fva-^uvj 
;k ^7 4 /u;k -fvf77u;k -r5^»./u;k tf5 

V'J;k hUT'/'Jik f h7yU)K tl'jy)k ^7 

[0 117] Mf2R8 35 > RS 37 K*«f»T. 2fficom^; 

tfSftS. tfiI3Rg36 Ccfe^T, Sma^StLTH, 
t'JyJK 5^xn;k tf^-;K «f >|*y;p 

<~>ft-5. 

[0 118] MgeRg37 (ct5l.iT, 2 -0©gj|tJMT£ £ 

w^xxux -f-yj-vy, 7it>hui/>, x^u 20 
>y [f] 'o^s^y-jk v^>v [e, g] ^ 

Cft&©*ttmE£E«&«*«£#LTfe.fc^. 
[0 1 19] mifBRg38 fciiHT, 7;ka*v#;l/#x 
;«ilTtt, h*->*;k^x;p, xh*:>7j 

;p#x;k 7D3j?3r->7j;ktfx;k y h^->7a;k^x;p 

*©S*«*tf&ft*. ^WC&I^Tte, ±E«*©« 30 
W«4»|OH3^fc, «l tkV-rM, -fe 

(R h3 ), 



5tf 

[0120] sfc, ±aBw*©*«f«4»jtt. sfa©ffi 

ig^LTffl^^ft-So ±ffi«*©«W3B*JW©5-&. 
fC^**U— !f-<SfCD3t«*«ffl Ufc U—*f- M—h,~f 

BtCtt, 7 0 0 nm«±©«fi«Wfc«ft£:rr*S0fc 
#i«*Iift4ft», «*.fcfl»K--ttiC(CGl) T-St£ft 
5Ml7^Pv'7r>^- J&5S;(CG2) T*^ft^>^-^ 
Vf3'_;i'7^Dy7Z>|f©7^D->7;>*aW 

«Sii»»rt3irJTtt»KisB«sftr, «*©*>©£&fflT* 
[0121] -75, Any>5>:7<e©Be©3te««tt 

ffl l/&#t5t«9i*07ta 4^9**©«4fc»J«l£ll 

J6, «;SttffflB-tt5$<CG3) TfaSftS^UU>«»^» 
-«S$ (CG4) Tf^Sft* 7 VWWfttyHt KJ8 b> 6 
ft-g>. 

«IE7L»3lffl» *fS9i©**¥Jlt!«7fc#:fc*5lr>Ttt, IE 
?LfSiISijT"ab^*^BJ©7,^^>K^(l) tife 

[0 12 2] *^^IE?L«iISiJtLT«, 

(HT13) Tasft*fc^*4ffa»*tf 5ft*. 

[0 12 3] 
Mb 4 3] 



h2)b ^^ (Rh4)d 




(HT1) 



[0 12 4] (5£>f, Rhl, Rh2, R h3, R h4, R h5^ 

3 + * fz \tmm& £ w v x t> «fc t» 7 u * * 

U c, d, e&cktff ttW— £7 v c«gftoT0~5© 



S»**T. •fib, a, b, c, d, e f #2 & 

±©<h#, #R hl , R h2 , Rh3, Rh4, RhS^tfRhG 

[0 12 5] 
Mb4 4] 
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( HT2 ) 

[0 12 6] (5£«K R h7 > R h8 > R h9 . R hl ° iJJctf io*£;tcU k tt 0 ~ 4 GDSIS^^-r. fiU g. h, i, 
R hll ttra-*fctta^t,T, ADy>JB^. B&*£ jSfcttk^^P^tf. #R h7 , R h8 , R h9 , R 
fc"LTt>«fcH7;Mf*S. iiiSfltfcJ;H7;^ hlO :fc<fctfRhll ttSftoT^TfeiK ) 
*v*£fcttfi&»£WbT*>£^7U-;«£7K-r<, [0 12 7] 




(HT3) 



[0 12 8] (3£*> R nl2 , R hl3 . R hl4 *3<fctfR 3Km. n. o*«ttXp ttH— SfcttSfcoT. 0~5CO! 



his ttH-sfcttji&oT. Apy>gf, b&»£* 

hl6 li/\Dy>If> y7yS, rhnl, B&*£* i 



^?r*-r» Q«0~6©Sic : £^-r. fib, m, n, 
o, p*^:ttQ*»2et±0 4:€f, &Rhl 2 . R"13 . 
hl4 , Rhl5 i3j;t/R h16 HSaot^TfeJ:^. ) 

[0 12 9] 

Mb 4 6] 




(HT4) 



[0 13 0] (SCf. R hl7 , R hl8 . R hl9 *5<fctfR 
h20 BH-SfdJS&oT, ADy>If ( IM^W 

>'**fctt«iftas*WL/T , b«k^7u-^a**-r. 

r, s, t*«fctfuttEI— T, 0~5©g 



RSSSf. fiU r. s. t $&ttu!&t2EU:©£*. 
#Rhl7 , Rhl8 , Rhl9 tjJ;Z/Rh20 JigfcoT^T 
feJ:^. ) 

[0131] 

MS 4 7] 
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(31) 



59 



60 



3 h2l 





H-CI 



(HT5) 



[0 13 2] (iS^ R h21 :fc=ktfR h22 Sfctt *tt7'J-;H 

SftoT, zKSfJB^, APy>ff, 7;t-*;US£fc« [0 13 3] 

7*3*S/ift*f. R h23 . R h24 . R h25 *5<fctfR [ft4 8] 

h26 ttEl— *fctt»&oT. T;i/+;i/SSfc* 



h28 




(HT6) 

[0 13 4] (itf. R h27 . R h28 *5<fc^R h29 JJH 

[0 13 5] 
HIS 4 9] 



CH-CI 



,h29 



[0 13 6] «f , Rh30 , R h31 , R h32 
h33 IJH-SitHS&oT, TkStJSH 1 . ADy>gf, 

[0 13 7] 
[ft5 0] 





(HT7) 




(HT8) 

[0 13 8] (SCt. R h34 . R h35 . R h36 . R h37 [0 13 9] 

£J:tfRh38 ttH-*fc»4Jlttt>T, Any [ft5 1] 
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(32) 



61 



62 



Ml 




jh40 



(HT9) 

[0 14 0] R h39 \**.mm¥&ft\$7)\'*)l' *;P3*'>*S*T. ) 

K*wU Rh40 , Rh41 fcj;tfRh42 fSH-^f-teg l0 [0 14 1] 



0 



Mb 5 2 ] 



>h45 



R (KT10) 

[0 14 2] (£«K Rh43 , R h44 ££^1)45 »R 

«Sfctt7;i':3=¥->as&?s-r. ) 

[0 14 3] 
Mb 5 3 ] 



3 h4S 




M9 



[0 14 4] (5£<K R h46 *«fc^Rh47 «|^-^^ctt 

SSiST. Rh48 :fc,fctfRh49 (i^-Sfclig&oT, 

[0 14 5] 
Mb 5 4 ] 



(HT11) 



(R^v 



(R" 51 )* (HT12) (R^j 




[0 14 6] (3Cf, R h50 . R h51 , R h52 , 
R h53 , R h54 t5j;y:Rh55 JJH-JfcURft,t, « 

7 )V 3 * * tz \$W&m &m L T *> <fc ^ 7 'J —)V& s 
^T. ate 1 ~ 1 0 (DSg|&£:^L-, v, w, x, y, z 



L. v. w, x, y. z Sfc«/5^2cDi:#, § 

R h50 , R h51 , R h52 , R h53 , R h54 ££^1)55 

[0 14 7] 
Mb 5 5 ] 
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(33) 



63 



64 




hsa 



h59 



(HT13) 



CO 1 4 8] <j$«K R h56 , R h57 , R h58 i5<fctfR 

h59 tt^-tfcttsa^T, TkmmT. Aay>g?, 

CO 1 4 9] 
Ut 5 6 ] 



) 




6 




(C-2) 



_ (4>-3) 

[0 15 0] ($-1) , (0-2) Sfc 

tt ($-3) £^-r„ ) 

ITIi, fflj£<fcE«fcS*»»tfsn.&. ±E»K:««b 
X> x7.^;Hb^*iT^TfcJ;^*;i/#+->;i^ 

Sc2 ~ 6 ©7;nr^;ns*ft**tf e>n*. a&s©figi 

fe« K t3 ^ T (C K5t $ n& ^ . 

CO 1 5 1] *fc#«"Bfc*iHTtt, ±ffi«w©jE?l*& 
36ffll(HTl) ~(HT13) ttfeC. * tz\tZ.n\zR^T . 
*&»©jE?L«ii£t«, 5-v (4-*?- 

JUTS /7i-JW -1. 3, 4-**F-#i?7*/— )Vm 
<D-**W7V—)]/mt'& < fa, 9- (4-zSX.^;i7S. 

Uy^^ll. 1 -71-*- 3 - (p-v^^T" 



30 



h u 7 i ;-;«ft^*^otSMJCfb^«i< as^st 
[0152] *«i«k*ht. iE?L*fcafflfa i a©** 

©-ftSCCETl) ~(ET17)-e*S*l*ft^'»**«»tf 6*1 
£. 

[0 15 3] 

C-fb 5 7 ] 

R" 3 




0,N 



(ET1) 

CO 15 4] (SC4 1 , R el > R e2 > R e3 , Re4j3j;^R 

[0 15 5] 
C<K5 8] 
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(34) 



66 




[0 15 6] (it*. K^\tT)V^)Vm. Re7«B^S 
3+->S. «&«£#LTfcJ;^7U-;i^ 

>ft7;i^;ws£*-r. r «o~5©gi&£*-ro a 

cfc^. ) 

[0 15 7] 

[ft 5 9 ] 20 




O 
(ET3) 

[0 15 8] (it*, Re8:fe<£tfRe9(i|WI-3;fcteS& 
oT. 7^+;«*^T., a«l~4©S^$^L-. £ 
«0~4<Cili5:*^-r o <fiU <5i5<fctf e ^2.£Lk<E>£ 

[0 15 9] 
[ft 6 0 ] 




(ET4) 

[0 16 0] (it*, RdO 

*SfettAPy>0^Sr^T. Ui0~4, 7?«0~5 
CDiS^€r^-r„ {B L, 7?#2£(±<Z)<!:#, &RelO «g 
ftoTUTfeiU. ) 

[0 16 1] 

[ft 6 1] 




,011 



<ET5) 

[0 16 2] (it*, R el1 «7;1-*;«£7kU a« 

ell ttMS^T^tfci^. ) 
[0 16 3] 
[ft 6 2 ] 



(ET6) 

[0 16 4] (it*, R el2 43«tZJfRel3 ttH-f-fcfci 

JgHS =N-CNSifcH=C (CN) 2 ) 
[0 16 5] 
[ft6 3] 



(ET7) 

[0 16 6] (it*, Rd4 «tK^S^ Any>g 
7;i'*^S£fc«B&*£WLT i fc<i:^:7x:r^g 

7;p*;i'S, mwt&zmvTh^y x.=.;m. 7;to 

*i/fl)Vi£—)l&, H-7)V^)Vtl)Vn^ Jim. ->7 

;m$.tc\$~bnm&7ji-r. A«o~3©s^<&^-r= 

fit-. A#*2J£(±©<t:£, &Rel5 US^CSSoT^ 
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(35) 



67 



68 



[0 16 7] 




* Mb 6 4 ] 



f-N0 2 ) 



(ET8) 



[0 16 8] (3$4>, 0 tt 1 ~ 2 ©RRSST. ) 
[0 16 9] 
Mb 6 5] 




10 



[0 17 0] (5S4>. Rel6 fc^tfRel? fctR-^jfett 



(ET11 ) 



[0 174] (^>f> R e2 ° (J7S/1, *J7)V*)V7 

&Re20 teSt^fcS&oT^Tfccfc^. ) 
[0 17 5] 
Mb 6 8 ] 



621 




Km?, vfeJ;^|ttO~3<DSI&$r^-ro {iU v£fc 

ftoWtfeiK ) 
[0171] 
ML 6 6 ] 

CN 

R «»B-6*CH-R e19 ( ET1 0 ) 

[0 17 2] (3£*, Rel8 ;fcj;tfRel9 «|^— 

[0 17 3] 
Mb 6 7 ] 



NQa 



[0 17 8] (jS*. Re22 |jy\ny>ff, B&S£ 

->7yssfc«-hDSs^t 0 M «o~3© 

S^^^T. flU |i*«2Bl±CDif, &Re22 [jgn 

[0 17 9] 
Mb 7 0 ] 



(ET12) 

[0 17 6] (3$*« R e21 tt***!^ 6 , t;p+;h 
-r. ) 

[0 17 7] 
Mb 6 9 ] 




(ET13) 




824 



(ET14) 



[0 18 0] (jCtJ, Re23 (iiM*tLTt)<k^7 
U Re24 BitlJfLTfeiUT^S, «&S 
-0-R e24a 

£7fcT. ±l2S4 1 ©Re24a« > ijjmsftT'b.kUT 

T. ) 
[0 18 1] 
Mb 7 l ] 
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(36) 



69 



70 




[0 18 2] (St>, Re25 , R e26 , R e27 , 
R e28 , R e29 , R e30 i3j;UC R e31 

-To ) 
[0 18 3] 
[ft 7 2 ] 




[0 18 4] (5£f, Re32 j3cfc^Re33 tt|f)-Sfctt 
a&oT7JW«. 7'J-M, TJPa + S'S, ad 

i/>tt|W|-Sfc^S^oTO~4(DSi5c5r*-ro ) 
[0 18 5] 
[ft 7 3 ] 



(ET17) 

[0 18 6] (jCtf, Re34 , R e35 , R e36 &£tfR 
e37 ttH-SfcttSft^T*^. 7^*^*. 7^ 

S£fctt7$/*£jKT. {lb, R e34 , R e35 , R 
e36 . Re37 ©^^'M<tfc2^t *gSfT"&U 
i-OiT*l>, ) 

[oi8 7] Any><kTjp^stc*^s7;^jpa 

>HJJk 7>MJ;M£#&tf 6n*. 75M^t* 



40 



(ET15) 

«©77;i^;p*Ta&.5 i &©#&tf en^. n-7;i^ 

[0 18 8] i?7M;P75y!iLTH 

ft*7 5 7 CllfttS 2O07*+;H3:B-Tt). 

ys, ft**i~6©7;i'*;H. ft*»i~607;t 

[0 18 9] £&#5BiiK:iSHTtt. ±EM«OB*C 

vny^hUJk ^tf^^ft^f^ 

7^7;ifl/>, 2, 4, 8 - HJ^hD5f;f^1*> 
h>, y-hD^/t'X y-hP7>h5tX >>X 
ba79V5», -hn7>h5+y>, y-hD7> 

[0 19 0] #5BHC45^T, €^l&i§8l tt 1 

7fU>-7f>Jn=h"JM«^#, X5Pl^>- 



50 



#uiyfJk 7**Ft», #U7Sh\ 

#U?l^>. #'J*-#*-K #'J7Ul/-K # 
x;P»lli^©t&i*ffltt8f]|& ; s/'J3->«HI6. x#*-> 

wit. R*wm, y75>tt. *® 

teSRWtt ©*«ftte«f» ;l#*->7i"JU-K £ U 
[0 19 1] «3ttJBCtt. ±B2#fi6»©S*»fc, tt^¥ 
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ffl, ftii&Jtfll. JtftM. 

83tiOi«S|6l±St5fc*l:, 0iJx«^;P7 

CO 1 9 2] *»S*3t#K*^T. *ffi38£3J«, tS 
*WJ£ 1 0 0 fi«&K:*fr LT 0 . 1 ~ 5 0 fiS3k »S 
KttO. 5-3 Ofi««©«£TlB£-rfttf±V». * 
»Bo^fM>Bi*(i) (!E?UiiI3J) tt. *S*1£t 

ISl 0 Ofi»gi5tCMbT2 0-5 0 Ofi»gB. 5fSb< 

U3 0-2 0 oa*aso«'&-cE^-rntf«tt». n^-m 

0 oaagpc*fbT5~i o omm^ ^kbi o 
-8 ofi*»£-r«©a«as-e»s. 

#:(Ci5tt-5^«c75jp$tt5~ 1 0 0 /im, $f$L<« 

1 0~5 0 /zmT$>£<, 

CO 1 9 3] WMSMBfcffKiSHT, **r$S£**«J* 

z. taint mrnmmi o oiMc^bttfi 

£S0£5~1 0 0 oa*g|5, SfJb<B30~5 0 0l 

»JB1 0 Oli»fcjt(bTl 0-5 0 Oa*gP. £?£L 
<tt5 0-2 0 OS»gCi-rS©75tjg^T*S. 
CO 1 9 4] «W»iM^&«fi)c-r5iE7LttM^JiSS#* 

ic, ttttWKi o oa»gptc^L-x, 

>r«#(D (iE?LttiiSij) ^io-soo a*SB, » 

£L<te 25-20 0»flf©#J^1?E'&T-5©39tjgST 

: F«iai»i©«'&*i8#ttfB i o o mshcmlt 5-2 
ooa*gp, l<«i o~i 0 ommM£T*<Difi 

[0195] «jssd!^i'«(t«tt%M(o«$». m 

ffiftQim&O. 0 1~5MmgS, »ib<B0. 1- 
3/imiSt*0, «ffill2£J§A<2~l 0 0 urn, »* 
b<a5-5 0tfmgSt<&5. JWIffltfBfcflEKfiHT 

*3V*T«, Sg«tt*#£«ffi58£@<i:©llfl, «18tt«# 

t mmmmm t © w * rz \tmmm^m t nffiftmm t © 

CO 1 9 6] ±E«3tt«a«#J*3nsW*tt*flE£UT 



(37) 

nvvii*. O-^a, X5 L >b-x^l. Kift^ 

CO 1 9 7] «*14S#:©^tt«, #[fi|-r«B{ft»d(S 
S©»iSlC-&^-frT. x-b#, K5Att^OUfftT 

10 s#©»iftt£tbT^nto^. 

CO 1 9 8] ±IB#1ft&£fea7 v c#©^PJ<!:L,Ttt, ft 

20 9J—)W -fyyn/V-JK J—)\'*$<DT)Vn — 
)Vm ; n-'v*-tf->, ->^D^+)->^©fl& 
J»**K<t** ; ^>-fc?>, h;i/x>, +v/^>^©5§= 
Si^EsftTk*. -^Dn^^x y^DDI^X ^ 

h5tHD77>, x5=-lx>^u n-;i/v^^;ux-^- 

b\ -> h WiBtf ens. ens©* 

co 1 9 9] s^k, mffii&i£8i j £mffifg£8J©*Htt 

tt, «3tH3iiiio 3 P»tt*Jl<'r*fc«>fc*iifettfflI. 
U'<'J>y'i^ifflbTfcJ;K 
CO 2 0 0] 

«X^;^>R##:©^» 
40 #*^>J1 (3-->7y hU7i^7=>©M] 
3-75/"<>'/-FU;H4. 6 g (1 2 

. 3-h*^>-fcf>5 0 g (2 4 55U ; E;W , 
^gf^J 'J ^ A 1 7 g ( 1 2 3 5 U *)V) *>&Xfffi*m 1 
g ( 1 6 5 U £X h D^>-tf> 1 5 0 5 'J U 7 b 

*«t*e*ufc. »snfc3Sit£S''j 

1. 8 gSrttfc (iR^9 5%) , 
so CO 2 0 1] ##0iJ2 C4', 4" -v- i s o-^Ptf 
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)V- 3 -z/7J FU 7x=*75 >©■&&] 
>-tf>(r^^.T 1-3 — H - 4- i s o -7 p Dtf;U^> 
-t?>5rl^ : E;P»ffl^fcR^tt##^J 1 tW\&\ZKfo*'fx 

IG^ft4 0. 4g£f#fc (JR^9 2%) . 
###J3 C4' , 4" -v^^JU- 3-y7; h'J7xZ 

3- K-^>-tf >c«at4 -3- k hivx-yzm^Jim 

[O2O2]##0ij4 [4', 4" -ylfJK 3-->7 io 

3-H>*>mTl -3-F-4-X3Ml^>-tf 
>5r|pI ;: E;Paffl^T##0"J 1 £IWcLTEJ&£fr 5 C 

##«5 (2\ 2"-y^-3->7y h'J7ir 

3-K^>-tr>Cf^^.T2-3-H h^X>*|W|^^» 

[O2O3]##0"J6 (3',3"-y^? : JV-3-y7 20 
/ hU7i^75>©M) 

3- h'^>-tf>CftAT3 -3— F* h;l/X>$:[S| : E;i/S 
ffl^T##«l tl^«CbTK**ff5CtfC«kt), £ 

##0iJ7 [2', 2"-yIfjl/-3->7y hU7i= 
J|/73>OM) 

3- F^>-£>fcft;tT 1 - 3— F - 2 -X^;^>if 

[0 2 0 4]###J8 C2',2", 6',6"-fh7^ 30 
f;i/-3-y77 F ij7xz^75>©^) 
3-F*^>*?>Ktt;LT2-3-F*-m-*->l'>£l^ 

##{BJ9 (2\2", 3',3"-fh7^Jl/-3-y 
77 h'J7ir;i/75>ffl^) 

3- F^>if>fcftAT3-3— K-o -^->U>£|b] 

=t)vmm^x^mi tmm\zvxs.^nv z.t\z& 

[0 2 0 5] ##0tj 10 C 2 \ 2 " , 4',4"-fh7 40 
^f^-3-y77 h U 7xXJP75 XDSffc) 
3- H^>-tf>K«AT4 - 3- K-m-*->U>fcH 

##0ijl 1 C2',2", 4', 4", 6' , 6" -^+-9-7 

3->7/HJ 7i-^75>©^{jc) 
3- F^>-fe*>trf^AT2 -3- Ft^T-Uy& ffl*:)]' 

[0 2 0 6] ##0111 2 [3-*;P5;Ph'J7xX;l/7 so 



74 

7;l/rf>^H^T, 3-y7/h'J7i-^73>15 
g (5 5. SSUtW Srh5tKD77> (TH 
F) 2 0 0 $ U U 7 h)l\zmML, OtT^vyf^ 
7;P5X^7AbFUF (DIBAL) ©lM^F^fcF 
D77> (THF) ^55. 5 U V h)l (1 13 
S) £«fl>o< OMTUfc. «T*7». K*S**£»fc 
Mb. 2 4l$ra«#Ufc. SM5t7-f hf 

*;!/A/2 : ljB^itt) TffSLT, SHEfl^ttl 
4. 4 1 g (JR^9 5%) Sfcjfc. 
[0 2 0 7] ###J 13 (4',4"-y-iso-7*D 

fcMU- 3 -jj?;i/s;w F u 7iz;i/7S>©^] 

3-->7/ FU7xx;P75>tCf^AT4', 4" -5?- 
i s o-fo^)l-3-~>7y FU7xx;P75>&ra 

eUtfi® 18. 8 g £f#7c OK* 95%). 
[0 2 0 8] ##0iJ 1 4 (4',4"-y^f^-3-* 

;p F u 7 xx;w7 5 > 

3-y77 h'J7x-Jl'73>(:fUT4', 4"-v7 
3 -y77 F U 7 ^—)l<7 5. y&ffl^Jimm^T 

##0ijl 5 (4', 4" -vX^Jt— 3 -*JPS;l/F U 7 
x-^75>®^) 

3-v7/ hU7x-^75>!:ftAT4', 4"-yI 
3-y77 F U 7xx;i/75 ^P^PSffll^T 

[O 2 0 9] ##0U 6 C2', 2" 3 

= F 'J7xr;i/73>oM) 

3->77 h'J7x^7$>tftAT2', 2" -v7 
3-/7 / F U 7x^7 3 >^ri^ ; &;P*ffl^T 

•5 

##0<J1 7 (3', 3"-^^fJP-3-*;P$J^U7 
xZ^7 3>OM) 

3->7/ MJ7x-JP73>l:^AT3', 3"-^;* 
3 —>77 F U 7xrjP7 3 >€r|tl ; E;H;ffl V^T 

[0210] ###J 17-2 (2*, 2" - VX.?-)l- 3 
- 3JPhU7x x;P7 = >CD-&fife] 
3 -y77 MJ7xr;i/73>CftxT2', 2"-yI 
7 c ;U-3-->7y h'J7xz;i'73>4^ : &;HfflUT 
###J1 2£H«fcLTRJS€fT3;:i:fc:J:0. £fi£7f 

[0 2 1 1 ] 1 7 - 3 (2\2 , \ 6',6"-t- 

F 7/f Jl/- 3 F U7x^73>0^) 
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3-->77 HJ 71^75 >Ktt*.T2\ 2", 6', 

m=£)\>mm^T®%m\ 2tmm\zvxK^nvz.t 

[0 2 1 2] ##0U 7-4 [2',2", 3', 3" 

V^^)V- 3 h u 7xx;P7$ >©£)&) 

3-->7y hU7ir;i/75>l:«AT2', 2", 3', 
3" -7-b7*?)l- 3-->7V hU7i^7$>if 

[0213] 1 8 C2',2", 4\4"— 

/ 3-*JRJPH'J7x 5 ><D&m 
3-/7 / h U 7IZJ1/75 >fCftAT2\ 2", 4', 
4"-fh7/f;p-3-y7; h U7i-Jl'7 5>^ 
R^Piffl^TiM^Jl 2 tlWcLTMJS^fr?^ 

[0 2 14] 9 C2',2", 4', 4", 6', 

6" -'vHM^Jl/- 3 -*;l/S;PMJ7i^l/75> 

3-J/7/ h'J7i^75>l:^T2',2", 4', 20 
4", 6', 6"-A+t/?;i/-3-y7y h'J7xZ 
;l/7 5>5:|BI ; E;i/afflV^T##^J 1 2 hW\$i\ZVXfcft> 

[0 2 15] ##0iJ2 0 [HXU >g? X 7 tMK3 P ) 
Efc) 

yl/>yi?O7^fn0g (5 75U : t;i') . U >M h 
UxfA2 2. 7g (13 75 1)^) £JiiW!lDX., 4 

n$ ws»K l £ o f# £ ntcmw; & ^ > a» piss !.-r s 
c<htcj:o, T8B5£(3p)T*s$;n<5t:*7.<j >sxxfiv 30 

K^<&#fc 9 5%) . 
[0 2 16] ##0iJ2 1 (t*XU>SxXr;K3m)©^ 

h**n ; e;p»fiefflLfcj^n«##csj2 0 ti^KL 

TSJ&£fT<^ TfE5£(3m)-l?aj£n£h:X'J >flXr 

##0<J2 2 Ct*XU>^XX^;K3n)0^fig] 

FSr^ ; t;P»i5efflLfc^tt##0iJ2 0 tra^tCL 40 
TSJSSfT^. TI3^(3m)T*$n^>b'y;'J >^IXf 

[0217] ±IB##f3SJ 2 0-2 2 T*»fc t: X U >Kl 
7. (3p) ~ (3n) ££TF© 31 0 Tag. 2. . 
[0 2 18] 
Kfc7 4] 



(C 2 H s O)j2-CH 2 -^^-CHs-?(OC 2 H 8 ) 2 
OP) 

(C 2 H^) 2 ^H 2 -<VCH2-?(< 



9 (3m) 9 

)2P-CH 2v pHa4(C 



(C 2 H 5 0) 2 P-CH 2s i3H 2 -f !, (OC 2 H 5 ) 2 

O 

(3n) 

[0 2 19] ^S6«l CX^^^>SI^(11-1)©^ 
fig] 

±ISS(3p)T-*$n-5b*XU >KX7:5 : -;i/5. 9g (1 

5. esu^) £mn.nmvtc*mitj-hv<yAo. 

7 5g (3 1. 2 5'J^I/) <h£^h57kb*D77>2 
0 0 5 U U >y b;Wc»nx, Tk&L/Co ^tltC. 

t FD77>5 0 5 U U y b)UzmMLfc3 -*)15L)V 
MJ7iXJl/7S>8. 6g (3 1. 5 5UtiW Zffi 

ffi^7K?§?g4 005'J'Jy K;HC10A. ffi&Vfzf&&$: 

nvh^77-f- (WI:^dd*M/aW> 

^>^ig#7. 7g£t#fc OR* 8 OX) . 
[0 2 2 0] ±B*3 1 ;^>RW#(ll-l)©**1»«®iK 

3 -*;us;ub 'J 7ix;i.7= >\zttz.T. 4' , 4" - 
y-i s o -"/n tf;P- 3 b U 7;r. 5 

£fr^, 1 -4T*LfcX5P;i^>^$tii:9. 

5 5 g*#fc OK* 7 8 %) . 
[0 2 2 1] ^j««3 C^9 1 ;^>R**(12-1)©^ 
file] 

±f2iS(3p)-Tr3?£tl-5t'7.U >S!XX^;HC^AT±I2 
5* (3m) T*3n5 £7. U VlZ^TMBI'EJMWUfc 

- lT'^LfcX^;V^>K«#:7. 8 9 g*»fc (iR* 

8 2%). 

86^ : 8 5 ~ 8 7 *C 

±IBX^;^>^^(12-1)0^^©1X7.^^ b;i-£ 
0 2 ICtkTo 

[0 2 2 2] £j£f3aj4 (X^;P^>^#^(13-1)©^- 
fiJc] 

±fB^(3p)-C*^n-5fXU >S?XX5=-;UCft;tT±fB 
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- 1 T'TfiLtzZ^JVOmmfcl . 5g£#fc(JR4S7 
8%) „ 

£)&0tJ5 [Xf ;l^>gfil#(ll-2)©£j&) 

3 h 'J 7x-;l/7 5 >l3f^x.T, 4', 4" - 

iU 1 - 2T*Lfc7.f ;l^>Bt&#£#£;i<h#T£ 
3. 

[0 2 2 3] CX^;i/^>^«:(ll-3)0^ 
J&) 

3 -^JUSf h <Jyx.~)l7S. XC-ft^T, 4', 4" - 
-/Iff - 3 -^Jl/5Jl/ h U 7irjl/7S X^^JL-Sffl 

£fifc#J7 [Xf;l^>KSft(ll-5)©£j&) 
3-^5;l/hU7i^75>l:^T, 2', 2"- 

y/fl- 3 -^;i-5;i/hU7x-;i/T5>|w| ; E;i/affl 

si i - 5T^bfc7,^ ^ s<>mm&$:nz>z.ttfT% 

[0 2 2 4] £j$#J8 tX9-)l^>mm^(n-6)<D^ 
J&) 

3-*)l S.JV MJ7i^75>CftAT, 3 \ 3"- 
3-*fS^MJ7i^7$>l:ftx.T, 2\ 2"- 

ibsi i - 7-c^LfcT.^ frsomm&zmzztWT* 

[0225] -si&mi o tz?-)i<'<>mmfc(n-&)<D& 
fi£) 

3-^;i/5;PhU7x-;p 7 5>Jrf^^.T, 2', 2", 

6 ' , 6 " -7- by^^-Jl- 3 h iJ7z^7 

s.>^m^)imm^x^mi tmm\zLT&fo&ft? 
[0226] £>i$.mi i t^)v<>mm&(u-<»<D-es 

3-*;i/5fHJ7xXf 75>l;itt*.T. 2", 2" , 
3\ 3 ' ' - f h 3 h U 7x^7 

5 y&m^jimm^T&j&mi tmmizLTKfo&n ? 

Z.t\Z±0, SftfBSl l-9tiLfc7>?M>i««: 
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[0 2 2 7] £fi£0iJ12 [7.^^^>g|##: (11-10) <D 

3--fc)l5.)lhV7x.=.)l7S.>\ZttHT, 2', 2", 
4' , 4' ' -f h7^fA- 3 -^;U5f h U7i-f7 
5 >Srl^ ; £;i/»ffl^T-&^««J 1 iimm\ZVTfcfo&fro 
Z\t\Z£*)^ MIBSl 1 - 1 OT'^LfcXf;l/^>Sl« 

[0 2 2 8] £j£0iJ13 ^ >RS# (1 1-1 1) <D 

£fi!c) 

io 3-*=;U5;UhU7xX;l/7 5>lCf^AT, 2', 2", 

4", 4", 6', 6'" 3-*;us;phj 

7x^75 >5;l^xMffl^T'&^J 1 il^fiKcLT 
SJSSrfT^^itcJcD. tufBSl 1 - 1 1 X^VtzX^ 

[0 2 2 9] £/&0"Jl 4 (Xf ;P^>Sfi»#:(12-2)©£- 
fife) 

3 -*)l> S.)lh U 7ir^7S >\Zttz_T, 4' , 4" - 

3 -*;us;n- u 7i-^7S >£|fj^;k * 

ffl^, ^fc±IBS(3p)T«$n-5t:7.U >lX7,f ;MC 
20 ftAT±fBS(3m)T?:R£*l£t'XU >^l^;l/£l^ 
;l/ftffl^T^-^J 1 il^tttCLT^JiS^ff ? Z\L\Z£ 
0. ffifBiU 2 - 2T*LfcXfJK>iift:^#? ) C 

[0 2 3 0] £fi£0ij 1 5 C^f ;K>Bl*#:(12-3)»^ 
fi£) 

3 -*;i/5;i/ 1- U 7i^l/75>l:ftit, 4' , 4 " - 
ylf;k- 3 I- U7i^7S><£^ : EJH 

ffl«r», $7t±fBS(3p)T3c£n3tf7.U >lXXfiW; 
f^AT_hlBS(3m)T-«$n-5 t'XU >t!7f fSrlfl^ 
so f»ffl^T£j&m £IWcLT£l££fT5;i£tC£ 

9. mbtU 2 - 3-T?7Khtz7,^)i'<>mmfc&%z>z\ 

[0 2 3 1] £f&0ijl 6 CX^ 1 ;i/^>BI^(12-4)©^ 
file) 

3-*Jl/$^MJ7iz;i/7S>i:MT, 4\4"- 
v- i s o -7*n eA- 3 - MS^ h U 7ix;|/7 5 

>^m^)imm\ £fc±f3S(3p)-ei?£n-5t:';* > u > 

llXf ;Kcf^;AT±IBS(3m)T*$n^fXU >&I 

40 odiJCctO, ffjfBSl 2 -4TiL&Xf;K>ii 

[0 2 3 2] £/&0iJl 7 (7.^ ^^^(n-SXD^- 
fiS) 

3-*;RJ^'j7iZA7S>l:ftAT, 2', 2"- 

S J^)V- 3 = I- u 7ii;i/75 >*|wi ; e;i-» 
ffl^, Sfc±HBS(3p)-e*^tl^k*7U >Sixr;n; 
tt*.T±fBS(3m) T*2*l3fc'7.U ^XXtS^ SPPE 

50 i^T^^o 
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[0 2 3 3] Mil8 f.X^)V<>mm» (12-6)0^ 
3-*iRil'hU7i-Jl/75>l:^t, 3', 3" - 

v 3 h 'J 7ir;i/75>^lM ; t;n 

^»ffl^T-&es;0ij i tmmzLTfcm&ft? z\t\z& 

[0 2 3 4] £fiE0iJ19 [7.^^>^#(12-8)0^ 

e£) 

S-^l/S^hU^xXjUTSMCf^T, 2', 2", 
6 ' , 6 " -5=- h7/f^- 3 -*J1/3;P h U7iZ;P7 

3>*ra : E;i'«fflv», ££±fe5S;(3p)T«£n3k'7.'j 

i£#£#-5 -5. 

[0 2 3 5] ^W2 0 CX^;^>K^(12-9)©^ 
fig] 

3 -#;i/3;i/ h U7i^7 5>l:ftAT, 2', 2", 
3', 3" -rh7^?;P-3-MSJ^ 'J 7i^7 
3 >^l^ ; t;l/*ffll\ £fc±8B5£(3p)TS£n-3HX'J 

XXT-^SrlHlt^Sffl^T^jS^J 1 i|S|tI(CbTSJ^€: 
ff? Z.t\Z&Q* WfBjSl 2 - 9T'^Lt7f;K>S| 

[0 2 3 6] £/&0iJ2 1 CX3 1 ;i'"t>ft*tt (12-10) © 

3 -*JR U 7i-^75 >i:^AT, 2', 2", 

4 ' , 4 " - f h 7^f;p- 3 - $;ps;p h u 71^7 
3 > * m^j^mm v», * tz ±t bss: (3p) $ n & t* 7. u 

xxT-;psH*;p«fflHT£j*W 1 tra«KbTSje* 
fr5^<tlcj;0, HfflEiCl 2 - 1 0 TtkL£:7.^;1^> 

[0 2 3 7] ^fi£0iJ2 2 CX^l/'OK^ (12-11) © 
£)£) 

3 -*^3)P h- U !7xXJV73 MCftAT, 2', 2", 
4', 4", 6', 6" 3-*;l/3;V-h'J 
7i^75>*^t;Hffl^ < Sfc±IBS(3p)-e«$ 
*15 U >S5X7.7 1 ;HC^^T±ffiiC(3m)T«$tl-5 

bxu ^sx^ffSitMint&^tiij i tmmz 

[0 2 3 8] -&j$0iJ2 3 CX^;^>SI^(13-2)©^ 
fit) 

3-*^S;PhU 7xx;WT3>tCf^;x.T> 4', 4" - 

3 -*;u3;v h u 7xzjP75 >*H ; t;i/fi 
m i/K £fc±fB5£ (3p) tt-s tfx u >&xt.^;wc 



(41) 

«AT±fB^:(3n)T*^n-St*7.'J >&XX5MH&|^E 

o. mtti 3-2T-7iki-rzz.?-)i<'<>mm&$:n2>z. 

[0 2 3 9] £fi£0iJ2 4 [X3Ml^>^»#(13-3)<D£ 
&Jc) 

3-*;RJ^iJ7i^75>l:^AT, 4', 4"- 
vlfJh 3 -HJUSJV h U 7xX;P73 >S|p|^« 

io f^^.T±IBiC(3n)TS$n-5t*7.U ^XT.^;!/*^ 
;PSffl^T^0"]l tHflllcUTEJSSfTiJltKlJ: 
Q. mifBiCi 3 - 3^bfcxf;K>ii#^#5c 

[0240] MM2 5 i^jv^ymmmn-AXD^ 

3-*;P3;i/h'J7xx;i/73>tCf^x.T, 4', 4" - 
i s o-^Ptf^- 3-M5;i/hU7xz;l/75 
>*l^ ; E;p»fflVV £fc±ffi5£(3p)TS£ft-5h:*XU > 
^XX^;KC«^.T±fBiC(3n)T^SnSb*XU >tl 

[0 2 4 1] 6 CX^;l/^>K##:(13-5)CD^ 

3-3ft;P3^HJ:7xX^7$>fcftx.T, 2', 2" - 

*fc±sa:(3p)-cssn-5bfx'j >&xx-r-;nc 

ft;tT±fB5£(3n) TSStlS t^'J ^l^fJl'SBt 
30 D, tlBai3-5T*l/t7fM>Rt#S»Si 
[0 2 4 2] ^J2 7 U3Ml^>^g#(13-6)©3- 
3-^;P3;i/h'J 7xx;P7'3>lC^;^.T> 3', 3"- 

3 -^;i.3;p h u 7xx;wt3 

fflt^ $fc±fB5$(3p)T3?£tl-5 t'XU >i?xx^;Kc 
tt;LT±fBj£(3n) TtSftl> h*X U ^I^fJl'Sl^t 

;i/»ffl^r^^ji tmm\zvTRfczff5z.£\z& 

<0. B&aaSCl 3-6T^bfc7,fM>i8^!H^ 

[0 2 4 3] ^/&0iJ2 8 (X5r;i^>^S#:(13-8) 
E» 

3 -3Kjr;p h u 7ir;i/75 >i:^it, 2', 2", 
6 ' . 6 " -7- 3 -*;i^3;i/ h u 7irji^7 

3 >*i^ ; e;i/»fflv^ £fc±fBS(3p)-eS£tt£b:*7,y 
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